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(54) PROCESS FOR PRODUCTION OF IODINE COMPOUNDS AND PROCESS FOR PRODUCTION 
OF HIGH-PURITY 5-IODO-2-METHYLBENZOIC ACID 



(57) Provided is a production method for ah iodine 
compound in which Iodine is reacted with a substrate in 
the presence of a porous material having a pore diam- 
eter of 500 nm or less or in the presence of the above 
porous material and an oxidizing agent and a production 
process for high purity 5-iodo-2 : methylbenzoic acid 
comprising an iodination reaction Jstep. carried out by the 
above-mentioned, a crystal precipitation and separation 
step in which a product is precipitated by adding water 
or cooling and then separated and a purification step in 
which crystal separated is recrystailized using an organ- 
ic solvent. According to the production method for an 
iodine compound described above, iodine can be intro- 
duced into various substrates at a high selectivity. Since 



expensive metals and specific reagents do not have to 
be used, it can readily be carried out in an industrially 
scale, and the product having a high purity can be ob- 
tained. Further, the process comprising the iodination 
reaction, separation and purification steps described 
above makes it possible to readily obtain at a high yield, 
5-ipdo-2-methylbehzoic,acid haying a high purity which 
is useful in uses for functional chemical products such 
as medicines: The process of the present invention 
comprising iodination reaction, separation and purifica- 
tion steps is characterized by that it is simple in terms 
of a procedure and that the purification load is smalier, 
and it is very advantageous jn industrially carrying. out. 
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Description 

BACKGROUND OF TH^ INVENTION " 

5 [0001] The present invention relates to a direct and ^elective ^ production method for an iodine compound using iodine 
and a production process for high purity 5-iodo-2-methylbenzoic acid. Iodine compounds are important compounds, 
which are widely used as medicines such as contrast media and therapeutic agents for thyroid disease, sanitary ma- 
terials for the purpose of anti-furigus arid'anti-mildew, electronic materials, optically functional materials, etching agents, 
catalysts and materials for chemical reactions in the fields of life science, electro-, info-communication, environment 

10 and energy. And high purity 5-iodo-2 : methylbenz6ic acid is a useful compound as a raw material for various perform- 
ance chemicals in addition to medicines and agricultural chemicals. 

RELATED ART 

15 [0002] Compounds containing flubrihe or iodine atoms have characteristics which are not observed in the other 
halogen-containing compounds. For example, a fluorine atom has a small size and a large electro-negativity, and 
therefore the stability of bonds aind the revelation of physiological activity which originate therein allow them to be used 
in various fields including medical and electronic materials. On the other hand, an iodine atom has a large size and is 
an amphoteric element, and it assumes many oxidation states. It has a low oxidation potential as compared with those 

20 of fluorine, chlorine and bromine, and therefore revelation of various reactivities and functions can be expected. In 
addition thereto, ionic iodine has a low : toxicity and therefore is widely used in many fields related to medicines, elec- 
tronics and communication, environment and. energy. 

[0003] Publicly well known iodination techniques include, for example, direct iodination by iodine or iodine mono- 
chloride, vapor phase oxyiodinatipn and a method in which compounds having halogen atoms are subjected to halogen^ : 

25 iodine exchange using iodides such as HI, Kl or alkaline metal salts of iodine (K. Matsuoka, r Elements of lodineJ 
supplemented and revised second edition, 1992, -published by Kasumigaseki Shuppan Co., Ltd.). 
[0004] Described as a directiodination method in F Elements of lodineJ described above are, for example, a method 
in which a substrate Is dissolved in sulfuric eicid and in which iodine is added thereto, a method in which a substrate 
is dissolved in sulfuric acid and in which alkali iodide and alkali iodate.are added thereto to. generate iodine in the 

30 system and a method in which sulfur iodide and nitric acid. are used to iodinate an aromatic ring. In the above, methods, 
however, the selectivity and the yield jn the reactions are not necessarily satisfactory, and an iodination method which 
can be applied to various substrates and is- effective, is not described in r Elements of lodineJ. : ;■*. 
[0005] To give the examples of a case where aromatic carboxy lie acids are iodinated, they include a direct Iodination 
method of benzoic acid using iodine monochloride and silver sulfate: in sulfuric acid (Synthesis, No : 5, p. 748, 1999), 

35 a direct iodination method of benzoic acid using sulfuric acid and iodine monochloride in the same manner (Russian 
Journal of Org. Chem., 34 (7), 1988) and methods using manganese dioxide, potassium permanganate or nitric acid, 
as oxidizing agents together with iodine in acetic, acid (a method using Mn0 2 and KMn0 4 : Bull. Chem. Soc. Japan, 
vol. 72, p. 115, 1999, a method using HN0 3 : Zh. Obsch. Khim. Obshchest, vol. 17, p. 464, 1972 and a method using 
H 2 S0 4 : J. Am. Chem. Soc, vol. 90, p. 6187, 1968).- 

40 [0006] However, among the methods described above using sulfuric acid, the direct iodination method of benzoic 
acid using iodine monochjoride and silver sulfate have such problems on practical use that a selectivity is low even if 
the reaction is carried out at a low, temperature and ; a.yield is merely 57 % and that in addition 

thereto, expensive silver sulfate has to be used. 

[0007] Relatively inexpensive iodine monochloride is used in the direct iodination method using sulfuric acid and 
45 iodine monochloride, but the yield of the reaction is merely about 43 %. In addition thereto, chlorides in addition to 
iodides are produced in many cases, and it is difficult to selectively carry but the iodination reaction. " ; 

[0008] Further, in the methods using manganese dioxide, potassium permanganate or nitric acid as oxidizing agents 
together with iodine in acetic acid, expensive 1 silver sulfate is not used in an acetic acid solvent, and it can relatively 
easily be carried out, but both of the selectivity and the yield in the reaction can not be satisfied. 
so [0009] It is proposed to use zeojite in order to allow halogenation, particularly the halogenation reaction of Aromatic 
compounds without limiting to iodiriation reaction to selectively proceed. Proposed are, for example, a method in which 
zeolite is used |n chlorinating benzene arid monochlorobenzene with chlorine gas to produce paradichlorqbenzene 
(Japanese Patent Laid-Open No. 21^ in which zeolite Y and L are used for producing methyl 

chloride by ojcychlorinatihg' 'methane iii bvkpor phase (Japanese Patent Laid-Open Np/227850/1 992) and a method 
55 for producing paradichlorobenzene in which L type zeolite is used to chlorinate benzene in the coexistence of molecular 
oxygen (Japanese Patent Laid-ppeh No: 253929/1992). : 

[0010] The selectivity is observed to bb improved by using zeolite in the methods described above, but it is not 
necessarily a satisfactory level, in addition thereto, when a halogen atom is changed from chlorine to bromine, the 
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same selectivity can scarcely be expected. It is the existing situation that selective halogenation techniques having a 
high general usability are not still present. Further, a method for improving selectivity in iodination reaction by using 
zeolite is proposed as well. Available are, for example, a method in which toluene is reacted with iodine monochloride 
in the presence of zeolite (Catalysis Letters, vol. 40, p. 257, 1996), a method in which naphthalene is subjected to 
5 vapor phase oxyiodination to produce iodonaphthalenes (Journal of Catalysis, vol. 147, p. 186, 1994) and a method 
in which p-di-iodobenezene is produced from benzene or iodbbenezerie (Japanese Patent Laid-Open No. 
219241/1984). 

[001 1] However, in the method described above in which toluene is reacted with iodine monochloride in the presence 
of zeolite, since iodine monochloride is used for the reaction, the reaction product is a mixture of chlorides and iodides, 
10 and the selectivity is not necessarily high. The method in which naphthalene is subjected to vapor phase oxyiodination 
to produce iodonaphthalenes and the method in which p-di-iodobenezene is produced from benzene or iodobenezene 
relate to oxyiodination by a vapor phase method, and the conversion do not reach 50 %. 

[0012] Further, a method in which zeolite X, Y, and L are used to isomerize aromatic iodine compounds is proposed 
as well (Japanese Patents No. 2559483 and No. 2559484). The intended products are obtained in the above methods, 
15 but isomers other than the intended products considerably abound in kinds and amounts) and they reside in the level 
that the selectivity is hot necessarily excellent. 

[0013] Thus, it is known in conventional techniques that if zeolite is used in direct iodination in a liquid phase, oxyi- 
odination in a vapor phase and isomerization reaction of aromatic iodides, the selectivity is relatively improved, but 
effective methods for introducing iodine are unexpectedly few, arid it is the existing situation that particularly 1 iodination 
20 methods having a high selectivity which can be applied to aromatic compounds having a functional group are not 
observed. 

[0014] The first object of the present invention is to provide an iodination method which can allow desired iodination 
reaction to proceed highly selectively and efficiently and which is excellent in general usability and can Industrially be 
carried out. 

25 [0015] Next| known as a synthetic method for 5-iodo-2-methylbenzbic acid are a method iri which iodine is reacted 
with 2-methylbenzoic acid in the coexistence of sodium nitrite and fuming sulfuric acid (Journal of the Indian Chemical 
Society, p. 503 to 504, 1 930) and a method in which potassium iodide is reacted with 2-rriethylberizbic acid in the 
coexistence of thallium (III) triflubroacetate (Journal of the Chemical Society; Perkin Transactions I., p. 2405 to 2:409, 
1 974). However, the yield Is' as very low as 1 8 % in the former method, and the latter method has the problems that 

30 the yield is as low as 33 % and that in addition thereto, the thallium salt having a strong toxicity is used. Both methods 
are unsuitable for an industrial process for 5-iodo-2-methylbenzoic acid. 

[0016] Considered to be applied as a production process for 5-iodo-2-methylbenzoic acid are, in addition to the 
methods described above, a so-called Sandmeyer reaction which is usually known as an iodination technique of aro- 
matic compounds and in which aromatic amines are subjected to dediazo-iodination (Organic Syntheses, Collective 

35 Volume II, p. 351 ,1943), a halogen exchange method in which chlorination or bromination is once carried but and in 
which iodine exchange reaction is then carried out (Organic Syntheses, Collective Volume V, p. 478, 1973) and a 
method in which iodine monochloride is reacted (Russian Journal of Organic Chemistry, 34 (7), p. 997 to 999, 1998). 
Among them, the Sandmeyer and the halogen exchange method require multistage steps, and therefore the procedures 
are complicated, so that they have many problems as an industrial means. The process using iodine monochloride 

40 can be expected to be carried but as a simple method in which the reaction is carried out in one step, but it has a low 
reactivity in reaction with aromatic compounds having an electron -with drawing group such as benzoic acids, and high 
performance is not expected. For example, in Russian Journal of Organic Chemistry described above, the iodination 
reaction of benzoic acid is carried but, and a yield of 3-iodo-benzbic acid remain about 43 %, so that if it is applied to 
the iodination of 2-methylbenzoic acid, the high yield can not be expected. 

45 [0017] In the production of 5-iodo-2-methylberizoic acid, 3-iodb-2-methylbenzoic acid which is the isomer is by-pro- 
duced, and it is difficult to separate 5-iodo-2-methylbenzoic acid therefrom and purify it. Accordingly, involved therein 
is the problem that the product purity and the isolation yield are damaged, but a method for reducing the by-production 
of regioisomers is not shown in any of the conventional techniques shown above. Known as a technique for regiose- 
lectively iodinating aromatic compounds are a method in which iodine monochloride is reacted in the coexistence of 

so zeolite (Catalysis Letters, vol. 40, p. 257, 1996), a method in which oxyiodination is carried but in the coexistence of 
zeolite (Japanese Patent Laid-Open No. 219241/1984 and Japanese Patent Laid-Open (through PCT) No. 
50281 9/1989), but a selectivity of the reaction in either of them dose not necessarily reside in a satisfactory level, and 
the reaction examples of compounds such as 2-methylbenzoic acid having an electron-withdrawing group are scarcely 
known. 

55 [0018] The second object of the present invention is to provide an industrial production means by which a product 
having a high purity can readily be obtained by carrying out selective iodination in iodinating 2-methylbenzoic acid to 
produce high purity 5-iodo-2-methylbenzoic acid and which comprises a simple procedure. 
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DISCLOSURE OF THE INVENTION . 

[001 9] Intensive researches repeated by the present inventors in order to solve the problems described above have 
resulted in finding that suitable use of specific oxygen acids such as iodic acid and periodic acid as an oxidizing agent 

5 in the coexistence of a porous material havinga regular pore structure, for example, a microporous material such as 
p type zeolite and the like makes it possible to selectively iodinate not only aromatic hydrocarbons but also widely 
ranging substrates such as halides andcarboxylic acids, that the reaction proceeds selectively by carryingout iodination 
using 2-methylbenzoic acid as a substrate in ,the coexistence of a microporous material, for example, p type zeolite, 
iodine and iodic acid and/or periodic acid and that 5-iodo-2-methylbenzoic acid having a high purity is readily obtained 

10 by combining a simple purification step such as crystallization by addition of water or cooling. Thus, they have reached 
the present invention. 

[0020] That is, the present invention relates to a production method for an iodine compound and a production process 
for 5-iodo-2-methylbenzoip acid having a high purity. 

is (1 ) A production method for an iodine compound, wherein iodine is reacted with a substrate in the presence of a 

porous material having a pore diameter of 500 nm or less or in the presence of the above porous material and an 
oxidizing. agent. 

(2) A production method for an iodine compound as described in the above item (1), wherein the porous material 
is a microporous material having a pore diameter of 0.5 to 2 nm. 
20 (3) A production method for an iodine compound as described in the above item (1), wherein the porous material 

is a ptype zeolite or a p type zeolite which may contain elements other than Si, Al and O constituting the framework. 

(4) A production method for an iodine compound as described in the above item (1), wherein the porous material 
is a mesoporous material having a pore diameter exceeding 2 nm. 

(5) A production method for an iodine compound as described in the above item (1), wherein the oxidizing agent 
25 is at least one compound selected from oxygen acids consisting of iodic acid, periodic acid, persulfuric acid, per- 

sulfate, nitric acid and molecular oxygen. 

(6) A production method for an iodine compound as described in the above item (1), wherein the substrate is 
composed of at least one compound selected from aromatic hydrocarbons, condensed polycyclic aromatic hydro- 
carbons, polycyclic aromatic hydrocarbons, hydrocarbon having a heterocycle represented by the following formula 

30 ( 1 ) , or derivatives thereof: 

R-Ar-X ( 1 ) 

35 (wherein R represents a hydrogen atom, a halogen atom, an alkyl group which may have asubstituent, acycloalkyl 

group or an aryl group; Ar represents an aromatic monqcycle, a polycyle or a condensed ring, or an aromatic group 
having a polycyclic structure or a heterocyclic group; X represents a hydrogen atom, a halogen atom or a functional 
group selected from a carboxyl group, a formyl group, a hydroxyl group, a nitro group, a hydroxymethyl group, a 
cyano group, an amino group, an alkyloxy group, an alkyloxycarbonyl group, an acyl group, an acyloxy group, an 

40 alkylsulifonyl group and an alkylsulfonyloxy group; and R^.and X may be the same or a plurality thereof may be 

present). 

(7) A production method, for an iodine compound as described in the above item (6), wherein the substrate is 
composed of at least one compound selected from benzene, fluorobenzene, chlorobenzene, bromobenzene, ben- 
zonitrile, phthalonitrile, isophthalonitrile, toluene, xylene, cumene, biphenyl, naphthalene, anthracene, methyl- 

45 naphthalene, dimethylnaphthalene, methylbenzoic acid, dimethylbenzoic acid, biphenylcarboxylic acid, biphenyl- 

dicarboxylic acid, naphthalenecarboxyiic acid and naphthalenedicarboxylic acid. 

(8) A production method for an iodine compound as described in the above item (2), wherein iodine is reacted with 
2-methylbenzoic,a;cid in the presence of a microporous material having a pore diameter of 0.5 2 nm and iodic acid 
and/or periodic acid. 

so (9) A production process for high purity 5-iodo-2 : methylbenzoic acid, characterized by comprising an iodination 

reaction step carried out by the method described in the above item (8), a crystal precipitation and separation step 
in which a product is precipitated.by adding water or cooling and then separating and a purification step in which 
crystal separated is recrystallized using an organic solvent. 

(1 0) A production process for high purity 5-iodo-2-methylbenzoic acid as described in the above item (9), wherein 
55 the solvent used for recrystallization is selected from any of acetic acid, an acetic acid-water mixed solvent, 2-pro- 

panol and a 2-propanol-water mixed solvent. 

(11) High purity 5-iodo-2-methylbenzoic acid produced by the process as described in the above item (9), wherein 
the purity is 99 % or more, and the total amount of iodine, iodine compounds, inorganic salts and transition metal 
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compounds which are contained as impurities is 500 ppm or less 

BEST MODE FOR CARRYING OUT THE INVENTION 

5 [0021] First, the production method of the present invention for an iodine compound is characterized by reacting 
iodine with a substrate in the presence of a porous material having a pore diameter of 500 nm or less or in the presence 
of the above porous material and an oxidizing agent. 

[0022] Aromatic hydrocarbon, condensed polycyclic aromatic hydrocarbon, polycyclic aromatic hydrocarbon, hydro- 
carbon having a heterocycle represented by the following formula (1) or a derivative thereof, is suitably used for the 
10 substrate used for the production method of the present invention for an iodine compound: 

R-Ar-X (1) 

15 [0023] In the formula (1), R represents a hydrogen atom, a halogen atom, an alkyl group which may have a substit- 
uent, a cycloalkyl group or an aryl group. 

The above alkyl group, cycloalkyl group or aryl group is a saturated, unsaturated, aliphatic or alicyclic alkyl having 1 
to 32 carbon atoms such as methyl, ethyl, n-propyl, iso-propyl, butyl, pentyl, hexyl, heptyl, octyl, 2-ethylhexyl, decyl, 
cyclohexyl, bicyclohexyl, norbornyl and decalyl. They may have functional groups such as halogen, a hydroxyl group, 
20 a nitro group, an amino group and a sulfonyl group. The halogen atom is fluorine, chlorine, bromine or iodine. 

[0024] In the formula (1), X represents a hydrogen atom, a halogen atom, a carboxyl group, a hydroxyl group, a nitro 
group, a hydroxymethyl group, a cyano group, an amino group, an alkyloxy group, an alkyloxycarbonyl group, an acyl 
group, an acyloxy group, an alkylsulfonyl group or an alkylsulfonyloxy group; and R and X may be the same or a plurality 
thereof may be present. 

25 [0025] Ar represents an aromatic monocycle, a polycyle or a condensed ring, or an aromatic group having a polycyclic 
structure or a heterocyclic group. 

[0026] That is, aromatics which may have substituents or hydrocarbons having a heterocycle, halogen ated hydro- 
carbons, carboxylic acids, nitriles and alcohols correspond to the substrate represented by the formula (1). To be more 
specific, they include benzene, fluorobenzene, chlorobenzene, bromobenzene, benzonitrile, phthaionitriie, isophthalo- 
30 nitrile, toluene, xylene, cumene, biphenyl, naphthalene, anthracene, methylnaphthalene, dimethylnaphthalene, meth- 
ylbenzoic acid, dimethylbenzic acid, biphenylcarboxylic acid, biphenyldicarboxylic acid, naphthalenecarboxylic acid 
and naphthalenedicarboxylic acid. 

[0027] An unsaturated double bond may be contained in a part of the molecular structure of the substrateas is the 
case with cyclohexene and thiophene, and an unsaturated triple bond may be contained therein. It is a matter of course 

35 that the present invention shall not be restricted only to the above specific examples. 

[0028] In the production method of the present invention for an iodine compound, the porous material having a pore 
diameter of 500 nm or less is used together with the substrate. This porous material is a compound having a pore 
diameter of a nanometer order among macroporous materials, mesoporous materials and microporous materials each 
having a so-called regular pore structure. 

40 [0029] Such structural material includes zeolite which is a microporous material having so far been well known. The 
specific examples thereof include, by IUPAC code, ABW, AEI, AFX, APC, ATN, ATT, ATV, AWW, CHA, DDR, EAB, 
ERI, GIS, JBW, KFI, LEV, LTA, MER, MON, PAU, PHI, RHO, RTE, RTH and VNI each having an eight-membered ring 
structure, CHI, LOV, RSN and VSV each having a nine-membered ring structure, DAC, EPI, FER, LAU, MEL, MFI, 
MFS, MTT, NES, TON and WEI each having a ten-membered ring structure and AFS, AFY, ATO, CAN, GME, MAZ, 

45 MEI, MTW, OFF RON and VET each having a twelve-membered ring structure. To be more specific, they include 
Chabazite, zeolite A, X, Y and L, mordenite and p type zeolite. The compounds having a pore diameter of 0.5 to 2 nm 
are preferred, and p type zeolite is particularly preferred. 

[0030] Preferred is p type zeolite in which a ratio of an Si atom to an Al atom each constituting a framework is 5 or 
more, and p type zeolite in which it is 1 0 to 30 is particularly preferred, p type zeolite in which a ratio of an Si atom to 
so an Al atom exceeds 30 can be used as well without any problems. Suitably used as well are the compounds in which 
framework atoms are substituted with other atoms or the compounds into which atoms other than the framework atoms, 
for example, Na, K, Cs, Ca, Mg, Ti, Sn, Fe, Ni, Zn, Pd, Ag and the like are introduced by means such as ion exchange 
and impregnation. 

[0031] A mesoporous material having such a large pore diameter as exceeding 2 nm is preferably used depending 
55 on the size of the substrate. Given as the examples thereof are, for example, mesoporous silica such as FSM-16, 
KSW-1 and KSW-2, MCM-41 , MCM-48 and MCM-50 which are generally called MS4TS, mesoporous alumina, mes- 
oporous titania and mesoporous organic silica hybrid. 

[0032] In the production method of the present invention for an iodine compound, the oxidizing agent is used for the 
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purpose of elevating the reactivity of iodine. Preferred as the oxidizing agent are iodic acid, periodic acid, nitric acid, 
persulfuric acid persulfuric acid salts such as sodium persulfate, potassium persulfate and ammonium persulfate, 
oxygen acid salts comprising hydrogen peroxide and molecular oxygen, and iodic acid or periodic acid is particularly 
preferred The substrate is preferably iodinated by a system comprising p type zeolite and iodic acid or periodic acid 
out of the above compounds and a system comprising them and, if necessary, mineral acid such as sulfuric acid or 
nitric acid. 

[0033] It is possible to carry out iodination reaction by a batch system, a semi-batch system or a continuous system, 
and it can be carried out in a system of a liquid phase or a gas phase. However, iodination other than oxyiodination is 
usually carried out preferably in a liquid phase in terms of efficient use of. a reactor. 

[0034] The amount of iodine used for iodination reaction is preferably 0.5 mole or more per mole of the substrate 
targeted, but it may be reacted in a stoichiometricaiiy excessive or short state. 

[0035] The amount of the microporous material and the mesoporous material such as zeolite which are porous 
material having a regular pore structure falls preferably in a range of 0.05 to 0.5part by weight per 1 part by weight of 
the substrate. However, if 0.5 part by weight or more is used, specific troubles excluding the economical efficiency 
shall not be provided. 

[0036] The oxidizing agent is used in a range of preferably 0.01 to 1 mole, particularly preferably 0.1 to 0,5 mole 
based on the substrate. Mineral acid can be used in combination with iodic acid or periodic acid which is preferred as 
the oxidizing agent for the purpose of improving the conversion of the substrate. If a use amount of mineral acid is 
increased, the selectivity of the reaction is reduced, and therefore excess use thereof is not preferred. When mineral 
acid such as sulfuric acid or nitric acid is used in combination with iodic acid or periodic acid, a use amount thereof is 
preferably 1 0 % by weight or less, particularly preferably 1 to 2 % by weight based on the substrate. 
[0037] A solvent does not necessarily have to be used in order to accelerate the iodination reaction, but the solvent 
is preferably used for the purposes of an improvement in the reaction performance and in the stirring effect and an 
inhibition in a rise of the temperature. The preferred solvent is aliphatic hydrocarbons, aromatic hydrocarbons, halo- 
genated hydrocarbons, aromatic halogenated hydrocarbons, nitriles, ethers, carboxylic acids and water, and it can 
suitably be selected from them and used. When iodic acid or periodic acid is used as the oxidizing agent, the particularly 
preferred solvent is acetic acid. Usually, the solvent is used in an amount of 2 to 1 0 times volume based on the substrate, 
but a use amount of the solvent may fall outside the above range. 

[0038] In the production methods the present invention for an iodine compound, the raw materials such as the 
substrate, iodine and the oxidizing agent and the zeolite catalyst which is a regular porous material can be charged in 
one lotto carry out the reaction. The raw materials such as the substrate, iodine and the oxidizing agent may be added 
separately or in succession. Usually, the reaction temperature is preferably 250°C or lower, particularly preferably 80 
to 200°C in the case of -liquid, phase-reaction. A temperature range of 200 to 400°C is preferred in the case of gas 
phase reaction. After finishing the iodination reaction, usual separating and purification steps such as filtration, solvent 
removal and crystallization can be carried put to obtain the intended purified product. 

[0039] In the present invention, when 2-methylbenzoic acid is used as the substrate to produce high purity 5-iodo- 
2-methylbenzoic acid which is useful for medicines, electronic materials, functional materials and the like, it can effi- 
ciently be produced by combining the iodination reaction step with a step for depositing the product by adding water 
or cooling and a purification step by recrystallization using water and an organic solvent such as 2-propanol. 
[0040] 2-Methylbenzoic acid of the substrate which is used as the raw material for5-iodo-2-methylbenzoic acid shall 
not specifically be restricted as long as it is industrially available, and the compound having a purity of 98 % or more 
is preferably used in order to raise a purity of the final. product. 

[0041] The production method for an iodine compound described above is used for the iodination reaction step in 
producing high purity 5-iodo-2-methylbenzoic acid, and the microporous material described above, particularly p type 
zeolite is preferred as the porous material. 

[0042] In carrying out the iodination reaction of 2-methylbenzoic acid, it is carried out in the coexistence of iodic acid 
and/or periodic acid in addition to iodine in the presence of the microporous material. The iodination reaction proceeds 
only with iodine, but a compound having an electron-withdrawing group such as 2-methylbenzoic acid has a low reac- 
tivity, and therefore the reactivity has to be raised by allowing iodic acid and/or periodic acid to coexist. Also, the 
reactivity can further be elevated by suitably adding mineral acid such as sulfuric acid or nitric acid. 
[0043] In the above iodination reaction step, any of iodine, iodic acid and.periodic acid is solid ata room temperature, 
and they may be used as they are solid in using them for the reaction or they may be dissolved or suspended in a 
suitable solvent and then used. 

[0044] In carrying out the iodination reaction, various reaction systems such as a batch system, a semi -batch system, 
a complete mixing flow system and a fixed bed flow system can be used. The reaction system may be selected according 
to the production scale. In the case of the production in a small quantity, a batch system is suited, and when carrying 
out the production in a large quantity/it is more efficient production method to continuously carry out the reaction by a 
complete mixing flow system or a fixed bed flow system. 
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[0045] The reaction temperature in the iodination reaction of 2-methylbenzoic acid falls in a range of 50 to 200°C, 
preferably 70 to 150°C. Also when the temperature is lower than the above range, the reaction proceeds, but the 
satisfactory reaction rate is not obtained. When the temperature is higher than the above range, side reactions such 
as production of higher boiling components are increased, and therefore it is not preferred! The reaction pressure falls 

5 in a range of 0.05 to 20 atm, preferably 0.1 to 1 0 atm in terms of absolute pressure. 

[0046] A melting point of 2-methylbenzoic acid is 1 05°C, and when the reaction is carried out at a temperature higher 
than the melting point, a reaction solvent is not necessarily required. Usually, an organic solvent which is inactive to 
iodination is preferably used, and used are acetic acid, trifluoroacetic acid, dichloromethane, carbon tetrachloride, 
dichiorobenzene and chlorobenzene. A use amount of the solvent falls in a range of preferably 0.5 to 100 parts by 

10 weight, more preferably 1 to 50 parts by weight per 1 part by weight of 2-methylbenzoic acid. 

[0047] A use amount of iodine in the iodination reaction of 2-methylbenzoic acid shall not specifically be restricted, 
and it is 0.5 mole or more, preferably 1 mole or more per mole of 2-methylbenzoic acid in order to enhance the con- 
version of 2-methylbenzoic acid. A use amount of iodic acid and/or periodic acid falls in a range of preferably 0.61 to 
1 mole, more preferably o;05 to 0.5 mole per mole of iodine. 0 

is [0048] A use amount of the microporous material is 0.05 part by weight or more, preferably 0.1 part by weight or 
more per 1 part by weight of 2-methylbenzoic acid which is the substrate. If a use amount of the microporous material 
is smaller than the above range, the satisfactory reaction activity is not obtained, and 5-iodb-2-methylbenzoic acid can 
not selectively be obtained. When the micro porous material is suspended to carry out the reaction, the reaction mixture 
obtained after the reaction can readily be separated from the microporous material by a conventional method such as 

20 settling, centrifugal separation, filtration and the like. The microporous material separated may be recycled to the re- 
action system, and in such case, it may be recycled after carrying out necessai^treatrtients such as removal of adhered 
organic materials by washing with a suitable solvent or burning in the air. 

[0049] In the iodination reaction of 2-methylbenz6ic acid, addition of mineral acid such as sulfuric acid and the like 
to the reaction system described above makes it possible to accelerate more the reaction speed. In this case, an 
25 amount of the mineral acid added is suitably 6.005 to 0.05 part by weight per 1 part by weight of 2-methylbenzoic acid. 
If an addition amount of the mineral acid is smaller than the above range, the accelerating effect of the reaction speed 
is scarcely provided. When it is larger than the above range, side reactions are liable to be caused to damage' the 
selectivity to intended 5-iodo-2-methylbenzoic acid, and therefore it is not preferred. 

[0050] In carrying out the iodination reaction of 2-methylbenzoic acid, a reaction system such as a batch system, a 
30 semi-batch system and a complete mixing flow system is adopted, and 1 to 20 hours are usually adopted as the reaction 
time in the batch system and the semi-batch system and the residence time in the complete mixing flow system. In the 
case of the fixed bed flow system, 0.05 to 1 rr 1 is usually adopted as LHSV (liquid space velocity). 
[0051] The production process for high purity 5-iodo-2-rriethylbenzoic acid according fo : the present invention com- 
prises the iodination reaction step described above, a crystal precipitation and separation step in which the product is 
35 precipitated by adding water or cooling and then separated and a purification step in which crystal separated is recrys- 
tallized using an organic solvent. That is, 5-iodo-2-methylbenzoic acid can be isolated by adding water to the reaction 
mixture or cooling the reaction mixture after carry i rig out the reaction by the said process, and purifying operation is 
further carried out by : recrystallization of the crystal isolated, whereby high purity 5-iodo-2-methylbenzoic acid can be 
obtained. 

40 [0052] In a crystal-recovering step, 5-iodo-2-methylbenzoic acid is precipitated by adding 1 to 1 0 parts by weight of 
water per 1 part by weight of the reaction mixture, and it is recovered by filtration. When adding water, iodine is pre- 
cipitated and mixed with 5-iodo-2-methylbenzoic acid in a certain case, and iodine can be prevented from being pre- 
cipitated by adding sodium sulfite or sodium thiosulfate in advance to the reaction mixture. An addition amount of 
sodium sulfite or sodium thiosulfate is sufficiently 0.05 part or less per 1 part by weight of iodine used for the reaction. 

45 The crystal can be recovered by cooling the reaction mixture to 90°C or lower in addition to the method of adding water. 
After cooling to 90°C or lower, the crystal precipitated is recovered by filtration. 

[0053] The crystal recovered is purified by recrystallizing from an organic solvent. The organic solvent used for the 
recrystallization may be any one as long as it dissolves 5-iodo-2-methylbenzoic acid. Suitably used are acetic acid, an 
acetic acid-water mixed solvent, 2-propanol and a 2 -pro pah o I -water mixed solvent. A use amount of the solvent is 

so suitably 1 to 3d parts by weight, preferably 5 to 20 parts by weight per 1 part by weight of the crystal recovered. The 
recrystallization operation is carried out by heating the crystal recovered and the solvent at 40°C or higher and mixing 
them to completely dissolve it and then cooling the solution to precipitate crystal. The cooling temperature is set to a 
temperature which is lower by 20°C or more than the temperature at which the crystal is completely dissolved in heating 
and mixing. The crystal precipitated is recovered by filtration and dried, and then the product is obtained. 

55 [0054] 5-lodo-2-methyibenzoic acid obtained by the process described above can be provided with such a very high 
purity that a purity is 99 % or more and that the total amount of iodine, iodine compounds, inorganic salts and transition 
metal compounds which are contained as impurities is 500 ppm or less 

[0055] In the production method of the present invention for ah iodine compound, iodine can be introduced into 
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various substrates at a high selectivity, and in the case of other substrates than 2-methylbenzoic acid, the iodine com- 
pounds having less impurities can be obtained as well by almost the same operation. 

[0056] Next, the present invention shall more specifically be explained with reference to examples. However, the 
present invention shall by no means be restricted by the following examples. 

5 

A. lodination of aromatic carboxylic acid 
Example 1 (2-methylbenzoic acid) 

10 [0057] A three-necked flask of 200 mL equipped with a reflux condenser and a stirrer was charged with acetic acid 
(100 g), H- P zeolite (4.6 g), iodine (20.2 g, 0.16 mol), 2Tmethylbenzoic acid (20 g, 0.15 mol), periodic acid dihydrate 
(7.3 g, 0.03 mol) and sulfuric acid (0.24 g), and they were sufficiently mixed and stirred at a room temperature. The 
mixture temperature was raised up to 110° C on a mantle heater,- and then the reaction was carried out for one hour. 
Further, the reaction was carried out at refluxing temperature (about 11 8°C) of acetic acid for 5 hours. 

is [0058] After finishing the reaction, the reaction mixture was filtered to recover H-p zeolite, and a 1 0 weight % sodium 
sulfite aqueous solution (1 00 ml) was added to the filtrate to treat remaining iodine. Next, water (800 g) was added 
thereto to precipitate crystal, and then it was filtered and recovered. 

[0059] The crystal thus obtained and the filtrate were analyzed by means of HPLC (high performance liquid chro- 
matography) to investigate the performance enhancement, and it resulted in finding that a conversion of 2-methyiben- 
20 zoic acid was 88 % andthe yields of the products were 72 % for-5-iodo-2-methylbenzoic acid and 6 % for 3-iodo- 

2- methylbenzoic acid. The ratio of (5-iodo/3-iodo) regioisomer was 12. 

Comparative Example 1 (2-methylbenzoic acid: a case where H- p zeolite was not used) 

25 [0060] The same procedure as in Example 1 was carried out, except that H-p zeolite was not used in Example 1 . A 
conversion of. 2-methylbenzoic acid was 98 %; the yields were 66 % for 5-iodo-2-methylbenzoic acid and 25 % for 

3- iodo-2-methylbenzoic acid. The ratio of (5-iodo/3-iodo) regioisomer was 2.6. 

Example 2 (3-methylbenzoic acid) 
30 . , 

[0061] The same procedure as in Example 1 was carried out, except that 3-methylbenzoic acid (20 g, 0.15 mol) was 
used as the reactant in Example 1 . A conversion of 3-methylbenzoic acid was 50 %; the yields were 1 ) 40 % for 6-iodo- 
3-methylbenzoic acid and-2) 8 % for the regioisomers of other iodides; and a ratio of 1 )/2) was 5. 

35 Comparative Exampje 2 (3-methylbenzoic acid: a case where H-p zeolite was not used) 

[0062] The same procedure as, in Example 2 was carried out, except that H-p zeolite was not used in Example 2. A 
conversion of 3-methylbenzoic acid was 56 %; the yields were 1) 33 % for 6-iodo-3-methylbenzoic acid and 2) 16 % 
for the regioisomers of other iodides; and a ratio of 1 )/2) was 2.1 . 

40 

Example 3 (2,4-dimethylbenzoic acid) 

[0063] The same. procedure as in Example 1 was carried out, except that 2,4-dimethylbenzoic acid (22.5 g, 0.15 
mol) was used as the reactant in Example 1 . A conversion of 2,4-dimethylbenzoic acid was 98 %; the yields were 1) 
45 88 % for 5-iodo-2,4-dimethylbenzoic acid and 2) 7 % for the regioisomers of other iodides; and a ratio of 1 )/2) was 1 2.6. 

Comparative. Example 3 (2,4-dimethylbenzoic acid: a case where H-p zeolite was not used) 

[0064] The same procedure as in Example 3 was carried out, except that H- p zeolite was not used in Example 3. 
so A conversion of 2,4-dimethylbenzoic acid was 96 %; the yields were 1 j 81 % for 5-iodo-2,4-dimethylbenzoic acid and 
2) 8 % for the regioisomers of other iodides; and a ratio of 1 )/2) was 1 0. 

B. lodination of aromatic hydrocarbons ■ 
55 Example 4 (toluene) 

[0065] The same procedure as in Example 1 was carried out, except that toluene (13.8 g, 0.15 mot) was used as 
the reactant in Example 1 . A conversion of toluene was 98 %; the yields were 1) 82 % for 4-iodotoluene and 2) 9 % 
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for the regioisomers of other iodides; and a ratio of 1 )/2) was 9.1 . 

Comparative Example 4 (toluene: a case where H-p zeolite was not used) 

5 [0066] The same procedure as in Example 4 was carried out, except that H-p zeolite was not used in Example 4. A 
conversion of toluene was 1 00 %; the yields were 1 ) 56 % for 4-iodotoluene and 2) 39 % for the regioisomers of other 
iodides; and a ratio of 1 )/2) was 1 .4. 

Example 5 (o-xylene) 

10 

[0067] The same procedure as in Example 1 was carried out, except that o-xylene (15.9 g, 0.15 mol) was used as 
the reactant in Example 1 . A conversion of o-xylene was 99 %; the yields were 1 ) 92 % for 4-iodo-1 ,2-dimethylbenzene 
and 2) 6 % for the regioisomers of other iodides; and a ratio of 1)/2) was 15. 

is Comparative Example 5 (o-xylene: a case where H-p zeolite was not used) 

[0068] The same procedure as in Example 5 was carried out, except that H-p zeolite was riot used in Example 5. A 
conversion of o-xytene was 1 00 %; the yields were 1 ) 78 % for 4-lodo-1 ,2-dimethylbenzene and 2) 1 6 % for the regio- 
isomers of other iodides; and a ratio of 1)/2) was 4.9. 

20 

Example 6 (biphenyl)" ' 

[0069] The same procedure as in Example 1 was carried out, except that biphenyl (23.1 g, 0.15 mol) was used as 
the reactant in Example 1 . A conversion of biphenyl was 99 %; the yields were 1 ) 92 % for 4-iodobiphenyl and 2) 5 % 
25 for the regioisomers of other iodides; and a ratio of 1 )/2) was 1 8.4. 

C. lodination of aromatic halogenated hydrocarbon 
Example 7 (fluorobenzene) 

30 

[0070] The same procedure as in Example 1 was carried out, except that fluorobenzene (14.4 g, 0.15 mol) was used 
as the reactant in Example 1 . A conversion of fluorobenzene was 65 %; the yields were 1 ) 52 % for 4-iodof luorobenzene 
and 2) 3 % for the regioisomers of other iodides; and a ratio of 1)/2) was 17.3. 

35 Comparative Example 6 (fluorobenzene: a case where H-p zeolite was not used) 

[0071] The same procedure as in Example 7 was carried out, except that H- p zeolite was not used in Example 7. 
A conversion of fluorobenzene was 63 %; the yields were 1 ) 42 % for 4-iodofluorobenzene and 2) 6 % for the regioi- 
somers of other iodides; and a ratio of 1)/2) was 7. 

D. lodination of nitrile 

Example 8 (2-methylcyanobenzene) 

45 [0072] The same procedure as in Example 1 was carried out, except that 2-methylcyanobenzene (15.5 g, 0.15 mol) 
was used as the reactant in Example 1 . A conversion of 2-methylcyanobenzene was 82 %; the yields were 1) 69 % 
for 5-iodo-2-methylcyanobenzene and 2) 6 % for 3-iodo-2-methytcyanobenzene; and a ratio of 1 )/2) was 1 1 .5. 

Comparative Example 7 (2-methylcyanobenzene: a case where H-p zeolite was not used) 

50 

[0073] The same procedure as in Example 8 was carried out, except that H- p zeolite was not used in Example 8. 
A conversion of 2-methylcyanobenzene was 92 %; the yields were 1 ) 61 % for 5-iodo-2-methylcyanobenzene and 2) 
24 % for 3-iodo-2-methylcyanobenzene; and a ratio of 1 )/2) was 2.5. 

55 
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E. lodination in a case where an oxidizing agent other than periodic acid was used 
Example 9 (oxidation by iodic acid) 

[0074] The same procedure as in Example 1 was carried out, except that iodic acid (5.3 g f 0.03 mol) was substituted 
for periodic acid as the oxidizing agent in Example 1 . A conversion of 2-methylbenzoic acid was 78 %; the yields were 

1) 69 % for 5-iodo-2-methylbenzoic acid and 2) 3 % for the regioisomers of other iodides; and a ratio of 1)/2) was 23. 

Comparative Example 8 (oxidation by iodic acid: a case where H-p zeolite was not used) 

[0075] The same procedure as in Example .9 was carried out, except that H- p zeolite was not used in Example 9. 
A conversion of 2-methylbenzoic acid was 79 %; the yields were 1) 53 % for 5-iodo-2-methylbenzoic acid and 2) 23 
% for the regioisomers of other iodides; and a ratio of 1)/2) was 2.3. 

is Example 10 (oxidation by sodium persulfate) 

[0076] The same apparatus as in Example 1 was used and charged with acetic acid (90 g), water (1 0 g), H-p zeolite 
(2.3 g), iodine (10.3 g, 0.08 mol), 2-methylbenzoic acid (10 g, 0.074 mol), sodium persulfate (11.8 g, 0.05 mol) and 
sulfuric acid (0.12 g). After they were sufficiently mixed and stirred at a room temperature, the mixture temperature 
was elevated up to 90°C, and then the reaction was carried out for 5 hours. Further, the reaction was carried out at 
110°C for 8 hours, and then the reaction was finished. H-p zeolite was separated by filtration, and remaining iodine 
was treated by a 10 weight % sodium sulfite aqueous solution. Then, 800 ml_ of water was added thereto, and crystal 
precipitated was filtered off. 

[0077] Aconversion of 2-methylbenzoic acid was 86%; the yields were 1) 64%for5-jodo-2-methylbenzoicacid and 

2) 12 % for 3-iodo-2-methylbenzoic acid; and a ratio of 1)/2) was 5.3. 
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F. lodination in a case where zeolite other than H-p zeolite was used. 
Examples 11 to 14 

[0078] The same procedure as in Example 1 was carried out, except that mordenite, Y, L and ZSM-5 which are 
microporous materials each were substituted for H-p zeolite in Example 1 . When using respective zeolites, The ratio 
of (5-iodo/3-iodo) regioisomer is shown below. 



35 


mordenite (Example 11) 


5.0 




zeolite Y (Example 12) 


4.8 




zeolite L (Example 13) 


5.2 




ZSM-5 (Example 14) 


4.0 



[0079] A ratio of (5-iodo/3-iodo) regioisomer in the case of H-p zeolite (Example 1) was 12, and that in the case 
where zeolite was not used (Comparative Example 1) was 2.6. It was found that the selectivity was high as well in the 
cases where zeolites other than H-p zeolite were used. 

G. Production of high purity 5-iodo-2-methylbenzoic acid 

Example 15 

[0080] The same procedure as in Example 1 was carried out, except that in Example 1 , sulfuric acid was not used; 
8.8 g of iodic acid was substituted for periodic acid; and the reaction was carried out at a refluxing temperature (11 5°C) 
of acetic acid for 3 hours. 
[0081] The results are shown below: 



conversion of 2-methylbenzoic acid 
yield of 5-iodo-2-methylbenzoic acid 

yield of 3-iodo-2-methylbenzoic acid ratio of (5-iodo/3-iodo) regioisomer = 33 
purity of 5-iodo-2-methylbenzoic acid in crystal 



70 % 
65% 
2% 
97% 
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[0082] 5-lodo-2-methylbenzoic acid obtained by recrystallizing the crystal of 5-iodo-2-methylbenzoic acid described 
above having a purity of 97 % with a solvent of water : 2-propanol =1:1 (weight ratio) had a purity of 99 % or more. 
[0083] The recrystallized product of 5-iodo-2-methylbenzoic acid described above contained 4 ppm of free iodine. 
This crystal was subjected to ICP all element analysis to result in finding that Li, Na, K, Mg, Ca, Sr t Ba, Sc, Y, 71, Zr, 
5 V, Nb, Cr, Mo, W, Mn, Fe, Ru, Co, Rh, Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd, AI, In, Si, Sn, Pb, P, Sb and S were not detected 
and that all the elements of group 1 and group 2 in the periodic table had a content of 1 ppm or less. 

Example 16 

10 [0084] A 1 00 mL three-necked flask equipped with a reflux condenser was charged with acetic acid 50 g, 2-methyl- 
benzoic acid 10 g, iodine 10.4 g, periodic acid 3.7 g, H-p zeolite 2.2 g and sulfuric acid 0.12 g, and they were reacted 
at a refluxing temperature (115°C) of acetic acid for 6 hours. After finishing the reaction, H-p zeolite was separated by 
filtration, and 20 g of a 1 0 weight % sodium sulfite aqueous solution and 250 mL of water were added to the filtrate 
and cooled down to a room temperature. Crystal precipitated was recovered by filtration to obtain 15 g (weight after 

is drying) of a product. The crystal recovered and the mother liquor was analyzed by means of H PLC (high pressure 
liquid chromatography) to evaluate in obtaining the following results: 



20 


conversion of 2-methylbenzoic acid 
yield of 5-iodo-2-methylbenzoic acid 

yield of 3-iodo-2-methytbenzoic acid ratio of (5-iodo/3-iodo) regioisomer = 10 
purity of 5-iodo-2-methylbenzoic acid in crystal 


85% 
70% 
7% 
95 % 




Example 1 7 

25 

[0085] A recovered product 1 3 g was obtained by the same method as in Example 1 6, except that 4.3 g of iodic acid 
was substituted for periodic acid. As a result of analysis, the following data were obtained: 


30 


conversion of 2-methylbenzoic acid 
yield of 5-iodo-2-methylbenzoic acid 

yield of 3-iodo-2-methylbenzoic acid ratio of (5-iodo/3-iodo) regioisomer = 24 
purity of 5-iodo-2-methylbenzoic acid in crystal 


80% 
72% 
3% 
95% 





Example 1 8 (cooling crystallization) 

35 

[0086] Reaction was carried out on the same conditions as in Example 1 6, except that an amount of acetic acid was 
changed to 40 g, and the filtrate was cooled down to a room temperature after H-0 zeolite was separated. Crystal 
precipitated was recovered by filtration to obtain 10 g of a product. As a result of analysis, the following data were 
obtained: 

40 





conversion of 2-methylbenzoic acid 


88% 




yield of 5-iodo-2-methylbenzoic acid 


72% 




yield of 3-iodo-2-methylbenzoic acid ratio of (5-iodo/3-iodb) regioisomer = 9 


8% 


45 


purity of 5-iodo-2-methylbenzbic acid in crystal 


95% 



Comparative Example 9 (iodine monochloride (ICI) method) 

[0087] Suspended in a 100 mL three-necked flask equipped with a reflux condenser were 25 mL of 30 weight % 
so sulfuric acid and 1 .36 g (10 mmol) of 2-methylbenzoic acid, and 2.4 g (15 mmol) of iodine monochloride dissolved in 
5 g of acetic acid was dropwise added thereto in 40 minutes. Reaction was carried out at 90°C for 5 hours, and the 
reaction mixture was poured into 90 mL of water. The precipitate was filtered and washed with a sodium sulfite aqueous 
solution to obtain a crystalline solid (yield: 1 .6 g) as the product. This solid was analyzed to find that the product showed 
the following distribution: 



2-methylbenzoic acid 


33% 


5-chloro-2-methylbenzoic acid 


13% 
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(continued) 




3- chloro -2-methylbenzoic acid 


9% 


5-iodo-2-methylbenzoic acid 


38% 


3-iodo-2-methylbenzoic acid 


5 % 


others 


2 % 



10 



[0088] The above mixture was purified by recrystallization using acetic acid or isopropyl alcohol to try to isolate 
5-iodo-2-methylbenzoic acid. However, a purity of the mixture was scarcely improved, and it was difficult to obtain 
5-iodo-2-methylbenzoic acid. 
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Comparative Example 1 0 (Nal-Na!0 4 /sulfuric acid method) 

[0089] The same apparatus as in Example 16 was used to dissolve 1.36 g of 2-methylbenzoic acid in 9 mL of acetic 
acid. The temperature of the mixture was maintained at 85°C, and 11 ml of cone, sulfuric acid was dropwise added 
thereto in 25 minutes. Further, 0.6 g of sodium periodate was added theretOj and then a solution prepared by dissolving 
1,1 g of sodium iodide in 5 mL of acetic acid was dropwise added thereto in 1 0 minutes. Thereafter, the reaction was 
carried out for 2 hours, and after cooling, the reaction mixture was poured into 90 mL of water and the produced muddy 
mixture was filtered. Sodium sulfite 1 g was added thereto to remove unreacted iodine. After drying, the product thus 
obtained was analyzed to result in obtaining the following data: 



2-methylbenzoic acid 


35 


% 


5-iodo-2-methylbenzoic acid 


37 


% 


3-iodo-2-methylbenzoic acid 


18 


% 


others 


5 


% 



[0090] It was tried to obtain 5-iodo-2-methylbenzoic acid from the above mixture as was the case with Comparative 
Example 11, but the purity was scarcely improved, and it was difficult to obtain 5-iodo-2-methylbenzoic acid. 

Comparative Example 11 (no zeolite) 

[0091] Reaction was carried out by the same method asin Example. 16-to obtain 15 g of.a product, .except that H-p 
zeolite was not used. As a result of analysis, the following data were obtained: 



conversion of 2-methylbenzoic acid 
yield of 5-iodo-2-methyibenzoic acid 

yield of 3-iodo-2-methylbenzoic acid ratio of (5-iodo/3-iodo) regioisomer = 2.8 
purity of 5-iodo-2-methylbenzoic acid in crystal 



85% 
56% 
20% 
80% 



Comparative Example 12 (no oxidizing agent) 

[0092] Reaction was carried out by the same method as in Example 16 to obtain 0.8 g of a product, except that 
periodic acid was not used. As a result of analysis, the following data were obtained: 



conversion of 2-methylbenzoic acid 
yield of 5-iodo-2-methylbenzoic acid 

yield of 3-iodo-2-methylbenzotc acid ratio of (5-iodo/3-iodo) regioisomer = 3.3 
purity of 5-iodo-2-methylbenzoic acid in crystal 




Example 19 (crystal purification/wateMPA) 



55 



[0093] The crystal 1 5 g of 5-iodo-2-methytbenzoic acid having a purity of 95 % obtained in Example 1 6 was dissolved 
in a solvent 21 0 g of water : 2-propanoI = 1:1 (weight ratio) at 70°C, and the solution was kept at a room temperature 
for a night. Crystal 10 g precipitated was recovered by filtering and analyzed by HPLC to result in finding that 5-iodo- 
2-methylbenzoic acid had a purity of 99 %. 
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[0094] The crystal! g obtained above having a purity of 99 % was dissolved in 25 mL of methanol, and 25 mL of a 
4 % Kl aqueous solution and 5 mL of 17 % sulfuric acid were added thereto. Then, the solution was titrated with a 

0. 02. sodium thiosulfate aqueous solution to result in finding that 5 ppm of free iodine was contained therein. According 
to ICP all element analysis, Li, Na, K f Mg, Ca, Sr, Ba, Sc, Y, Tl, Zr, V, Nb, Cr, Mb, W, Mn, Fe, Ru, Co, Rh, Ni, Pd, Pt, 

5 Cu, Ag, Au, Zn, Cd, A!, In, Si, Sn, Pb, P, Sb and S were not detected, and all the elements of group 1 and group 2 in 
the periodic table had a content of 1 ppm or less. 

Example 20 (crystal purification/acetic acid) 

w [0095] The crystal 1 0 g of 5-iodo-2-methylbenzoic acid having a purity of 95 % obtained in Example 1 8 was dissolved 
in 21 0 g of acetic acid at 70 P C, and the solution was kept at a room temperature for a night. Crystal 6 g precipitated 
was recovered by filtering and analyzed by HPLC to result in finding that 5-iodo-2-methylbenzoic acid had a purity of 
99 %. 

[0096] The crystal 1 g obtained above having a purity of 99 % was analyzed by the same method as in Example 1 9 
15 to result in finding that 10 ppm of free iodine was contained therein. According to ICP all element analysis, Li, Na, K, 
Mg, Ca, Sr, Ba, Sc, Y,Ti, Zr, V, Nb, Cr, Mo, W, Mn, Fe, Ru, Co, Rh, Ni, Pd, Pt, Cu, Ag, Au, Zn, Cd, A!, In, Si, Sn, Pb, 
P, Sb and S were not detected, and all the elements of group 1 and group 2 in the periodic table had a content of 1 
ppm or less. 

20 INDUSTRIAL APPLICABILITY 

[0097] According to the production method of the present invention for an iodine compound, iodine can be introduced 
into various substrates at a high selectivity. Since expensive metals and specific reagents do not have to be used, it 
can readily be carried out in ah industrially scale, and the product having a high purity can be obtained. 
25 [0098] Further, the process of the present invention comprising iodination reaction, separation and purification steps 
makes it possible to readily obtain at a high yield, 5-iodo-2-methylbenzoic acid having a high purity which is useful in 
uses for functional chemical products such as medicines. The steps comprising iodination reaction, separation and 
purification are characterized by that they are simple in terms of a procedure and that the purification load is smaller, 
and it is very advantageous in industrially carrying out. 

30 

Claims 

1. A production method for an iodine compound, wherein iodine is reacted with a substrate in the presence of a 
35 porous material having a pore diameter of 500 nm or less or in the presence of the above porous material and an 

oxidizing agent. 

2. A production method for an iodine compound as described in claim 1 , wherein the porous material is a microporous 
material having a pore diameter of 0.5 to 2 nm. 

40 

3. A production method for an iodine compound as described in claim 1 , wherein the porous material is a p type 
zeolite or a p type zeolite which may contain elements other than Si, Al and O constituting the framework. 

4. A production method for an iodine compound as described in claim 1 , wherein the porous material is a mesoporous 
45 material having a pore diameter exceeding 2 nm. 

5. A production method for an iodine compound as described in claim 1 , wherein the oxidizing agent is at least one 
compound selected from oxygen acids consisting of iodic acid, periodic acid, persulfuric acid, persulfate, nitric acid 
and molecular oxygen. 

so 

6. A production method for an iodine compound as described in claim 1 , wherein the substrate is composed of at 
least one compound selected from aromatic hydrocarbons, condensed polycyclic aromatic hydrocarbons, polycy- 
clic aromatic hydrocarbons, hydrocarbon having a heterocycle represented by the following formula (1), or deriv- 
atives thereof: 

55 

R-Ar-X (1) 
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(wherein R represents a hydrogen atom, a halogen atom, an alky! group which may have a substituent, a cycioalkyl 
group or an aryl group; Ar represents an aromatic monocycle, a polycyle or a condensed ring, or an aromatic group 
having a polycyclic structure or a heterocyclic group; X represents a hydrogen atom, a halogen atom or a functional 
group selected from a carboxyl group, a formyl group, a hydroxyl group, a nitro group, a hydrpxymethyl group, a 
cyano group, an amino group, an alkyloxy group, an alkyloxycarbonyl group, an acyl group, an acyloxy group, an 
alkylsulfonyl group and an alkylsulfonyloxy group; and R and X may be the same or a plurality thereof may be 
present). 

7. A production method for an iodine compound as described in claim 6, wherein the substrate is composed of at 
least one compound selected from benzene, fluorobenzene, chlorobenzene, bromobenzene, benzonitrile, phthalo- 
nitrile, isophthalonitrile, toluene, xylene, cumene, biphenyl, naphthalene, anthracene, methylnaphthalene, dirneth- 
ylnaphthalene, methylbenzoic acid, dimethylbenzpic acid, biphenylcarboxylic acid, biphenyldicarboxylic acid, 
naphthalenecarboxylic acid and naphthalenedicarboxylic acid. 

8. A production method for an iodine compound as described in claim 2, wherein iodine is reacted with 2-methylben- 
zoic acid in the presence of a microporous material having a pore diameter of 0.5 to 2 nm and iodic acid and/or 
periodic acid. 

9. A production process for high purity 5-iodo-2-methylbenzoic acid, characterized by comprising an iodination re- 
action step carried out by the method described in claim 8, a crystal precipitation and separation step in which a 
product is precipitated by adding water or cooling and then separating and a purification step in which crystal 
separated is recrystallized using an organic solvent. 

10. A production process for high purity 5-iodo-2-methylbenzoic acid as described in claim 9, wherein the solvent used 
for recrystallization is selected from any of acetic acid, an acetic acid-water mixed solvent, 2-propanol and a 2-pro- 
panol-water mixed solvent. 

1 1 . High purity 5-iodo-2-methylbenzoic acid produced by the process as described in claim 9, wherein the purity is 99 
% or more, and the total amount of iodine, iodine compounds, inorganic salts and transition metal compounds 
which are contained as impurities is 500 ppm or less 



14 



EP 1 595 862 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/001367 



A CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 0071339/00,007017/12, 25/02, 25/18, 51/363, 51/43, C07C63/70, 
253/30, 255/50 // B0U29/70, 29/18, 29/08, 29/60, 29/40 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C07B39/00, C07C17/12, 25/02, 25/18, 51/363, 51/43, C07C63/70, 
253/30, 255/50, B01J29/70, 29/18, 29/08, 29/60, 29/40 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of database and, where practicable, search terms used) 
• CAPLUS(STN), CAOLD(STN), REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



X 
Y 



X 
Y 



•JP 8-157394 A (Ube Industries, 
18 June, 1996 (18.06.96), 
(Family: none) 



Ltd.) , 



JP 59-219241 A (Asahi Chemical Industry Co., 
Ltd.), 

10 December, 1984 (10.12.84), 
(Family: none) 

JP 3-503412 A (Eastman Kodak Co.), 
02 August, 1991 (02.08.91), 
& WO 89/8631 Al & EP 333436 Al 

& OS 4810826 A 



1-7 
8-11 



1-7 
8-11 



1-7 
8-11 



I x I Further documents are listed in the continuation of Box C. I | See patent family annex. 



♦ Specie) categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"£ n earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than 
the priority date claimed 



'T* later document published after the international filing date or priority 
dote and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

" Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

u &" document member of the same patent family 



Date of the actual completion of the international search 
21 April, 2004 (21.04.04) 



Date of mailing of the international search report 
18 May, 2004 (18.05.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCI71SA/2I0 (second sheet) (January 2004) 



15 



EP 1 595 862 A1 



INTERNATIONAL SEARCH REPORT 



International application "No. 

PCT/JP2004/001367 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



X 
Y 



Citation of document, with indication, where appropriate, of the relevant passages 



JP 1-502819 A (Eastman Kodak Co.), 
28 September, 1989 (28.09.89), 
& WO 88/7509 Al & EP 307447- Al 

& US 4778940 A 

JP 2003-12597 A (Ise Kagaku Kogyo Kabushiki 
Kaisha) , 

15 January, 2003 (15.01.03), 
(Family: none) 



Relevant to claim No. 



1-7 
8-11 



8-11 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



16 



